Steady-state fluorescence and phosphorescence spectra of semi-crystalline naphthalene are presented. Singlet and triplet exciton transport are strongly dependent on temperature and degree of annealing. Analysis of delayed fluorescence decays reveals fractal-like transport in the more disordered samples.
Steady-state fluorescence and phosphorescence spectra of semi-crystalline naphthalene are presented. Singlet and triplet exciton transport are strongly dependent on temperature and degree of annealing. Analysis of delayed fluorescence decays reveals fractal-like transport in the more disordered samples.
Spatially disordered molecular solids provide excellent examples of energy transport in energetically disordered mediaH In pure semi-crystalline solids, differing molecular environments produce a distribution of site energies, disrupting resonance interactions. We report here spectroscopic studies of energy transport in disordered naphthalene.
High purity naphthalene (N-h 8) and perdeuteronaphthalene (N-d8) were prepared by zone-refining and potassium fusion. Samples were formed by evapora- Emission from a freshly prepared sample of 100% naphthalene-h8 is shown in Fig. 1 . At low temperatures, fluorescence dominates; increasing teniperature allows transport into defect sites which produce broad excimer enhission as in polymeric films.
2 Singlet emission of a fresh film at liquid He temperatures is seen in Fig. 2 (bottom) . With increasing temperature, the maximum of each vibronic band shifts to lower energy and the band broadens. The absorption does not change in this temperature regime; changes seen must be ascribed to increased transport populating lower energy sites. The upper trace of Fig. 2 shows the same band at 7.5 K after annealing. Most striking is the appearance of the BMN 0-0 peak, indicating the presence of domains in which transport is efficient enough to reach a < 10-6 impurity. The annealed naphthalene vibronic band is shifted to slightly lower energy and the intensity reduced, as with increasing temperature. *Supported by NIH Grant ND. 2ROI NS8O116-l6. 
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FIGURE 1 FIGURE 2 T-dependence of freshly-deposited 100% H-h 8 1-dependence of freshlyemission.
Singlet excimer emission appears deposited (bottom five) and below 27,000 cm~.
annealed (top) 100% N-h8 vibronic (512) emission.
(BMN denotes g-rnethylnaphthalene impurity band.)
The other extreme of transport effectiveness is seen in phosphorescence from a 4.9% N-h8 in N-d8 sample at 5K, Fig. 3 . In spite of the long triplet 
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